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APPENDIX A
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FOREWORD

This Appendix contains plots of selected pressure measurements as a function of time from
the initial fireswitch (FS-1) activation. These plots were prepared from digital data obtained
from the analog-to-digital converter for all 27 tests,where meaningful operation was achieved,in
order to assess the combustion stability or instability characteristics of the combustor. The plots
start at FS-1 + 1.10 seconds, which is the approximate time that the LOX/TEA + TEB ignition
occurs. This hypergolic propellant combination is used as a combustion source to ignite the '
LOX/RP-1 propellants. Test data is plotted until well after the test shutdown switch (FS-2) in
order to show pressure decays during the shutdown transient. Information contained in these
plots are identified below:
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APPENDIX B
TIME SERIES, AMPLITUDE AND FREQUENCY EVOLUTION, AND

POWER SPECTRAL ANALYSIS OF CHAMBER PRESSURE
FOR ALL UNSTABLE-COMBUSTION TESTS
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FOREWORD

Unstable operation was observed during 16 of the 27 valid tests conducted during the
ROCCID validation test program. For each of these unstable tests, the following information is
contained in this appendix:

(1) High Frequency Chamber Pressure Transducer playback of the pressure amplitude versus
time prior to and during the observed unstable combustion event. Sample format for this
plot is as follows:

Time Scale Start Time as Referenced
from Test Initiation Switch (FS-1)

Test No,
o ROCCID ‘rcsr.l Programs N L N . L N
o Time zerg = FSi+1 4 sec
M KFN7-D03-3J -004
-2
o
‘gm
c -
[
o
(=]
o
a
~o |
Lo
g
°
o
Iyl
L}
=) .
o‘ T T T T T = T T
o 0.00 1.25 2.50 3.7% 5.00 6.25 7.50 8.75 10.00

L-I IME (SLC) ) (10-2)
Time Scale in Seconds *100

Pressure Amplitude as Measured from PCHF1 Transducer
in PSN100 (Note: 0.0 Represents Steady State D.C. Value)

RPT/P@I3.105-Agps B-3



(2) Power Spectral Density (PSD) analysis of the high frequency pressure amplitude recorded
signal. Sample format for this plot is as follows:

Time Period from FS-1 Over Which
PSD is Obtained

Test No.

Effective Bandwidth
AUTOSPECTRAL DENSITY UI VO 1 BL) . —\

'O 1 I
= 3 W FEi 4 46 - 1 49 sec
XFN7-DO}-39 -004
WINDOW =NONE
DISTINCT AVG- H
. BANDWIDTH = 165
VARTANCE = 5.353E+05
-
(=]
-

102

10!

(Pressure Amplitude @ a Given Frequency) 2/ Bandwidth

109
4

0.0 15.0 30.0 45.0 60.0 75.0 80.0 105.0 120.0

Frecjuency (Hertz/100) of the
Pressure Amplitude Signal

RPT/PO213.105- Appe B4



(3) Power Spectral Analysis of the high frequency pressure amplitude signal. Sample format
for this pot is as follows: -

Time Interval of Test Over Which Individual
PSD Time Segments are Included

Test No.

Time Interval for Each Segment

o ,SPECTRA OF PCHF1 (PS1) . 19 SECMENIS . . .
s T3 Nt e s o
m E SEGMENTY TIME= 5 .000E-03
] DAMPLITUDE = 100
F./ SEGMENT=  200.
E —/gu / SEGMENT= 63.2
o p
-8 |1 Effective Bandwidth
- N h
e |
[=)
(=]
(4]
Individual PSD Time
Yo |
~ o L
(L
& 1
— E
ze |
2o
[«
.=
S
o
[Ta]
it
a0 ; . 8.0 10.0 12.0
FREQUENCY (H2) {103 )
Frequency (Hertz/1000) of the
Pressure Amplitude Signal

[(Pressure Amplitude @ a Given Frequency)2 / Bandwidth] / 10

RFT/FO213.105-Appe

B-5



o

o
o
o
. -
(]
Q
(2]
g
o
A o
- O i :
no -
o
n o
ot
©o
C
Zﬂ <
W~ i :
EZ. X
-
—x
o
o
O
o
o
U
n
™~
2y
C
iy
o
E
o
g n
3 o
r - -
p L]
.
n
@
-
o
m o
m o
" o

( 201) (1Sd) T14H2d

B-6

(10°2)

11IME (SLC)

"0t 0°'0c 0°0C} 0°0 001~ 0 0c- 0 0t-



(ZH) AON3NOdd4
0’9 o'v '

0'¢

2'€9  =IN3W93s / HO
“002  =1N3W93S /40
000 = 30N111dWY0
£0-3000°G =3IW[L IN3WIIS

y0o0- Mi-100-LNIA

23S G 1 +IS4 03 v 1+15G4d
T T

-
SINIWIIS b

T 1
© (1Sd) 13HDd 40 vH123dS

0 0S1 0 0071 006
“ZH/ (2%%xS1INN)

0°00¢

0" 0G&c

0 00t

9

{ 101)

B-7



( 201)

0 02! 0 GOl 0’06

0

"GL

AON3ND34d3

009

I

0" GV

0 0t 0°'Gl 00

S

GO+3EGE'G = JONVIHVA

"69t = H10IMONVE
=AY 1ONI1SI0

INON= MOONIM
v0o0- M1-100-4NIA

t

]lllll

0T

-

W

‘2as 6y ¢V - 9v '} +154
T 1

1
{15c)

T Y 1
I mNd 0 ALTSNIO VY 103dS0INY

201 107 oOF

(ZH/ QDS SL1INN) O

201

B-8



6-9

(RV]

<A

O

m

N

O

~«~

-30.0

RHOCCID test program
i

i 1t ntt

Tlme zpvn = FU101 31 SEC

KFN7-001-

u“ll“ ‘

.‘1 \ «“1

1J 014

e

T
3.75
1 IME (SEC)

5.

00

7.50
(10~7)

75

10.00



( g01) (ZH) ADNIND3IY
02l 001 0'8 0'9 0 02

9

B-10

m (2%%SLIND)

7=

>

0 v
o
(n
)
O
P
o
i |
~ - e O
T T e
wm
(@]
o
nJ
O
O
n
ar
" o
O
0 09 =IN3W93S / HO i
002  =1NIW93S / 40 -
001 = 30n111dWv0 ] ow
£0-3000°G =3Wli IN3WO3S o
P10- £°F-100- LN ©
0 . R : ) e

. f T T o
SINIWI IS O ©(1Gd) 1 4HOd 30 vH1D23dS



0 021

( 201)

AJDN3INO3Y4

0°09 0 Gp

0’ 0& 0°GI 0’

0

SO0+3eP6 2

S

3INVIHVA
H10IMONVH
=9Av LONILSIQ

INON= MOONIM
PIO- NI-100-LN4X

205 OF L - LETT +1Gd

"G9l

T ¥

(1Sd)

i e e e

pm— Y .
LD 40 ATTSNIO vy133dS0iny

iYT:.

107

|1lll

g0l

007

29

2017
305 S.INT

(7H/

{(Z

B-11



21-4

(PSI)

PCHF 1

-50.0

.0

120

-150.0

ROCCID Test Program
1

Time z7zero -~
KFH7-001-10 -018

.00 1.25

T IME (SEC)

.90 8.75

FS1+1 32 sec

z,'V\“: | C?
| h\il\l..’.r’! ,l!.




£1-4

)

(1¢C

) /HZ

(UNITSxx2

G

120.0

.0

100

80.0

SPECTIA OF PCHF1 (PG
1 L

20 SEGMENTS
1

| i
FS1+1 32 to FS1+1 42 sec
KFN7-001-10 -018
SEGMENT TIME= 5.000E-03

DAMPLITUDE = 40 .0
DF / SEGMENT= 200 .
DH / SEGMENT= 30.0

T




( 201) AJNIND3Y J
0021 0° GOl 0 06 0° G/ 0'09 0 Gb 0 0E 0° Gl 0

| It 1 L ] |

p—

T 1 1 & i

001

co+38ve "V = 3ONVIHVA i
=11 = HLOIMONVE -
e =9AvV L1INILSIO L
INON= MOONTM -

gr0- ME-100-(NIA -
"aas v 1 - BE I +L(S5d
T

1-07

B-14

101
(ZH/ GBS SLINM O

201

1 1 ) T 1

- T T
(15d) 1.0d 40 ALISNIO WH1D3dSOLNY

01



100.C

50.0

(101 )

0.0

-50.0

G1-4

PC-F1

AOCCID Test Program
1

_ B WP 1 N | i I 1
ﬂ Time zero = FS1+1.34 sec
KFN7-D01-1J -019

_ - \ |

LA H\‘Nl 'nl\“ ulu| h \‘.1‘,2{ i l‘;

it }lul\h\
A l 1.\ 1

T T T T T 1 T
.00 1.25 2.50 3.7% 5.00 6.25 7.50 8.75 10.00
TIME (SEC) (10-7)



91-14

(101 )

o SPECTRA OF PCHF 1 (PsI) . &0 SE(“»I*?ENTS : | . .
1 1 —
) FS1+1 34 Lo FS1+1.44 sec
Y KEN7-DO1-1J 019
- 4 SEGMENT TIME= 5.000E-03
DAMPLITUDE = 40 .0

h OF / SEGMENT= 200.

A DH / SEGMENT= 30.0
(@] 14
O A
o
-t -
o |
(@] o
w
o 14
&) ]
wn
O —
@)
<t
O —
o
[aV}

AN

O
O. CoTmTTT T \"“"‘“ B | ) T T T
-4.0 -2.0 0.0 2.0 4.0 6.0 8.0 10.0 12.0

FRAFQUENGCY (HZ) (103 )




0°02t

( 201)

0 GOl 0" 06

0

1

AJN3IND3Y 4

09

0 Gvp 0 0& 0°'GI 0

| 1 1

0

S

GO+3016° 1

JINVIHVA
H10IMONVE
=gAvV LONILSIO
3NON= MOONTM
610~ ME-TOC-LNIN

o

‘69l

R T 1

101

(ZW/ QS 51

_Ummmv—»cc.—¢—mg
T T

7 ) T T
(1G6d) 14HDd 40 ALISNIG vd123d5010V

1-0T1

oCT

201

-
)\.'.
-

Ty o
A

-

B-17



‘
\\b M\\. \\\\
\ \\ \\\ il “\\ il

“W\ W \\\\\\\\\\\\ il \

'
|

papitomaf i f"-’:? ‘ \“\\M\)\l\ “‘““l“\ |



61-9

(102 )

G

(UNITS%x%2) /HZ

100.0

1200.0 250.0 300.0

.0

130

.0

50

SPECTAA OF PCHF1 (PSI) 0 SEGMENTS
L el - 1

i |
FS1+41.74 to FS1+1.84 secC
KFN7-DO1-1J -021
SEGMENT TIME= S.000E-03
OAMPLITUDE = 1.000E+03
OF / SEGMENT= 200.
OH / SEGMENT= 600.

\

T T 1 T T

.0 -2.0 0.0 2.0 4.0 6.0

FREQUENCY (HZ) " (103)




( 201) AJN3NO3Y 4

0'oct 0 GOl 0 06 0°'G¢L 009 0'Gv

| } f

S

90+381G°2 = IINVIHVA

‘591 = H10IMONYE
=0AY LON11S]10

3INON= MOONTM
120- MI-100-LNIN

J9s €81 - 0B8' 1 +154
T T

1
(15d)

w2 e

T
[ JHDd 40 ALISN3O vuiD3dS01NY

00T

107

=07%
(ZH/ Q8BS SLINM) O

D

B-20



|
1,
1
i H,.,,
»l\

“ ‘1 | I




cc-9

(102 )

~

(UNITS%%2) /HZ

G

120 .0

100.0

0

80

.0

60

20

19 SEGMENTS

JR———

SPECTAA OF PCHF1 (PS])
1 L

i

L |

4
FS1+1 18 to FS1+
KFN7-DO1-1J -022
SEGMENT TIME= 5
DAMPLITUDE =
OF / SEGMENT=
DH / SEGMENT=

1 28 sec

.000E-03
400 .
200.
316.

T Y T
2.0
FREQUENCY

T
4.0
(H2)

12.




0°0ct

( 201)

0'GOot 0" 06

‘Gl

AON3IND3Y 4

0" 09

0°'Gv 0’ 0t 0°'Gl 0’

1 1 1

0

S

9043961

‘69t

JONVIHVA
H10IMONVE

=9Av 1ONIL1S10

JNON-=
cc0-
2as (e |

MO(INIM
PL-100-4NIN
- ve2 | +1S4

Y

TV 11

T T T
(1Sd) 141Dd 40 ALISN3IQ vyl1d3dSOoLny

00T

107

SLINN) O
3

=207
S

el
(]

-7
&y

{

200"

v07



¥2-4

(102 )

(PSI)

PCHF 2

-10.0 0.0 10 20.0 30

-20.0

-30.0

ROCCID Testhrogram

Time zero = FSi+1 29 sec

KFN7-D01-1J -025

.iw
h 'WMManmf Jh"W"lW

u‘l il 4. mﬂlllmld.h.illm 0" |l|'nm|lh. Jl"ﬂ"ll“lﬂ M l‘"‘"hll

2.

50

|
3.75
TIME (SEC)

5.

00

.25 7.50 8.75

(1072)

10.00



0cl 0°0t o's

(ZH)
o'v

ADNIND IY A
0c¢

1

0

| i

0 0 ¢- 0’

9'1E =IN3W93Ss / HQ

"00¢ ={N3W93S / 40

0 oy = 30N1I7dWv0

€0-3000°G =3WIL LN3IWO3S

G20~ PT-T00-LNAN

23S BE T+054 03 62 1+1S4
1 T

=\
i ﬁufw
ﬁ

'
SIN3IWI3S 61

T Y
© (ISd) 24HDd 40 YU1D3dS

02

el

9

0
ZH/ (2% %S1INN)

08

0

0 001

0'oct

9

( 101

B-25"



G20- Ni-100-LNIM
'J8s BE' L - GE'} +15d
1 T

( 201) AON3IND3Y S
0021 0° GO0t 0° 06 0° G 0° 09 0°'Gb 0’ O€ 0'Gl 0°0
i 1 § ] 1 mw
F S
n
G0+3/69°'¢ = JONVIUVA B
"Got - H1OIMONYS u
S =9AV 1INI1S10 -
3NON= MOONIM -

T 1 T ]
(1sd) 24Hdd 30 ALISN30 vy1d3dS0Llny

=
o
w

(ZH/ 00S SL1INM O

B-26



:Z Wmmmmmwm l\‘l"l‘l‘“l‘\

|I||

il

i H”

\ \1 il

i

u\ i
il M il

l“\ ’M \l\

i

!

1 1
Time zero - FS1+41 4 sec
87 DN 14 te'h

1”1“ _




8¢-4

(102 )

-
—

Sxx2) /KL

)~
=

(UN

o SPECTAA OF PCHF 1 (PST) 19 SEGMENTS
.- ST B

- 1 [P | -4 ST U
- fS1+1 4 to FS1+1.9 sec
oJ KFN7-001-1J -026
-t SEGMENT TIME= S .000E-03
DAMPLITUDE = 400 .
i DF / SEGMENT=  200.
i OH / SEGMENT= 316.
o i
O _
O
4
(@]
(@] .
(4 0]
5 J
o
O ' v\ _ , |
| \ \_
! i
© L,/\_,_.._h__‘
< N
J
N - “_ﬂ_m~_____“,/\\_,.‘_ N
. ,/\"‘\_‘_~_______ = A_,,....———/\ _/'/\______‘_____ _____ T
(] - T - ]
O
4V}
o
C). ¥ T T LIS T
-4, 2.0 4.0 6.0 8.0 10.0 12.

FREQUENCY (HZ) (103 )




62-9

G (UNITS SQD./HZ)

O

=

™

O

-

102

10!

100

AUTOSPECTRAL DENSITY OF PCHF 1 (PSIT)
1 L . 1

— 1 i 1
1 FSa+ 1.46 - 1 49 sec.
KFN7-D01-1J -026
1 WINOOW =NONE
. DISTINCT AVG=
1 BANDWIOTH = 165
] VARTANCE = 1.833E+06
1
i
|
1 1 T
0.0 15.0 30.0 45 .0 60. 75.0 90.0 105.0 120.0
FREQUENCY (102 )



o¢-4

(102 )

2ST)

PCHF 1

)
I~

25.0

-37.5

AOCCID Test Program
1

1

i

Wi H\ \\ 1

ul L.HM\ I\ \ M\MI\ || 'jil

“'H \\

11
Inl 11!'

1
Time zera = FS1+1 34
KFN7-DO1-1J -027

il ‘\1\.\

[
' “ ‘\ll I Llh\n\ W

|

secC

l
‘l

Il ‘I

.00 1

.25

2.

50

3.75 5
TIME (SEC)

.00 6.29

.75

(10~2)

10.00



1¢-9

J
(@]

Lab ]

(UNITS*x*2) /HZ

40

G

.0 1¢0.0 120.0

80

60.0

20

SPECTRA OF PCHF1 (PSI)
1 1

19 SEGMENTS
]

1

i
FS1+1 34 to
KFN7-DO1-1J -027

SEGMENT TIME= 5.000E-03

DAMPL I TUDE = 400 .

OF / SEGMENT= 200.

DH / SEGMENT= 316.
/’\\’_\—

FS1+¢1.44 sec

L SN
VAN
T T 1 T
.0 2.0 4.0 6.0 8.0 10.0 12.0
FREQUENCY (HZ) (103 )



’IIITI

107

T

T

'll‘ll T

0T

( g01) | AJIN3ND3Y 4
0’ 0ct 0° GOl 006 0S¢ 0°09 0’ Gy 0 0€ 0'Sl 0"
1 [ 1 i It |
.
90+3981°'1 = 30NV IHVA
‘gat = H1OIMONVE
S =0AY 1ONI1SIO
3NON= MOONIM
L20- PT-100-(NIN
205 ev | - OVl 4153
T T 1 Bt D | |
(1Sd) [ 4HDd 40 ALISN3Q vH1D3d504NV

207
(ZH/ COS S1INN) 9

B-32



ge-4

(102 )

(PST)

PCHF 1

o
QY]

10

ROCCID Test Program
1

i

1

1

\\I'Ht \\“

I U IU\ i \

'l il tl\ i “‘H “I Ll 1||
;h\“‘ lil i

il

\l

KFN7-DO1-1J -028

1
Time zero = FS1+1.36 sec

.00

1

.25

2.00

i
3.75
TIME (SEC)

T T
5.00 6.25
(10-2)

7.50 8.75

10.00



(ZH)
o'V

AJN3INO3Y
0'¢c

1

c ' €9 =INTW93S / HO

"00¢ =1N3W93S / 40

"oot = 30N1I11dWvd

€0-3000°'G =3WI1 LIN3WO3S

A20- CL-100- (NI

298 gp L+l 0) 98 L+15d
1 1

-

LR

SINIWIAG Hi

T T
©{18d) Vi4HOd 40 vdHLID3dS

oS

007

0

¢ 00¢ ¢ oGl

0 0&¢

z0e

0

B-34



Ge-d

G (UNITS SQD./HZ)

103

[ T

102

10°

[ |

10!

AUTOSPECTRAL DENSITY UF
i I

pPeHE 1 (PSTD
1

1

1
1

| I T I

1
FS1+ 1.42 - 1 45 sec
KFN7-D01-10 ~028

WINDOW =NONE
DISTINCT AVG=
BANOWIDTH = 1695.
VARIANCE = 2.297

S
E+05

0.

0 15.

30.

0

T
145 .0 60
FREQUENCY

.0

75.

T T

90 .0 105.0

(102 )

120.0



9€~g"

(102 )

PCHF 1 {(PSI)

30.0

20.0

f10CCI0 Test Program
1

1
Time zero
KFN7-D01-1J -029

i

‘ “M | ‘lt.uul.dﬂld..lhh \* "' i \l.lu A

i L i‘\

i
= FS1+1 76 sec

L

il

T 1 T 1 T
3.75 5.00 G . 2% 7.50 8. 7%
TIME (SEC) (10-2)

10.00




(ZH) AON3NO3Y A4

02t 0ol 0’8 o'v 0'¢c 00 0'c- 0]
1 1 1 1
_/ 1
\

] \
F— — — R 1|Vv
T T L ST
[ Y N

Ing \ \
wvw/ﬁ = J/ﬁ ,, — ay
U /| K | N
S (—= N
\ / A
. i j [
6 '8¢, = IN3IW93S / HA =
'00c =INJIW93S / 40 s
00t = 30N117dWv0

E0-3000°G =3WI1 IN3IWO3S
620~ CU-100-LNdA

Jas 98 [+1534 0) 9/ 1+1SGd
T T

(B
(89

0

0" 0&<e 0 002 0 06! 0 00T

0" 0Ct

(9]
~

ZH/ (2% *S1INN)

107)

(

B-37



' ( moﬁv AJNIND3Y A
0’02t 0 GOl 0 06 0 G/ 0 09 0 Gb 0 0Ot 0 GI 0’
i W | | /\_ | 1
GO+39vE'E = JONVILVA i
"Gat = H10IMONVS N
S =AYV J1ONIL1SIO =
3INON= MOONIM -
620~ PL-100-4LN -
Jas ge'| - ¢€8°1 +154 -
T 1 | ¥ 1
_ (ISd) 1§ 1dd 40 ALISNIO vy123d4501NY

o0l

207
(ZH/ 0DS SLINMN) 9

0T

pO¥

B-38



6¢-4

75.0

1 ul

25.0C

(@]

-5C.

-75.0

ROCCID Test Program
[]

1

”Lknu
;‘ !

ll

lli |

T IME (SEC)

.00

1 |
Time 2zero = FS1+1 65 sec
KFN7-001-1J -030




SPECTRA OF PCHF1 (PSI) . 19 SEGMENTS
1 1 i

250.0 300.0

200.0

:50.0

0v-8
(UNITS%x%2) /HZ

G
100.0

.C

50

1 1
£FS1+1.65 to FS1+1 75 sec
KFN7-001-1J -030
SEGMENT TIME= 5.000E-03
DAMPLITUDE . = 10 0
U/ SLOMLNI= 200 .
OH / SEGMENT= 6. 32

e e e+t 2 2 e it = s e}

FREQUENCY (H2) (103 )



Iv-9

G (UNITS SQD./HZ)

103

102

101

100

101

AUTOSPECTRAL DENSITY OF PCHF] Avm“-
L 1

1 1

% _ FS1+ 1.71 - 1.74 secC.

i KFN7-D01-1J -030

N wINOOW =NONE

1 DISTINCT AVG= 9

1 BANDWIDTH = 165.

| VARIANCE = 2.685E+04
E . IR ﬂ, vﬁ
1. | | I m

- | | in i

i ! | | v R
0.0 15.0 30.0 45.0 60.0 75. 90.0 105.0 120.0

FREQUENCY (102 )



A

(PSI)

PCHF 1

-20.0 0 20 49 60

-40.0

.0

-B60

ROCCID Test Program
1

1

B A I A AL K

|

1
Time zero = FS1+1.51 sec
KFN7-DO1-1J -037

TIME (SEC)

.29

(10-2)

7.50 8.75

10.00



£v-9

(UNITS*%2) /HZ

G
490

.0 100.0 120.0

80

60

SPECTRA OF PCHF1 (PSI)
i 1

19 SEGMENTS
L

-4

1 ]
FS1+1.51 to FS1+1 .61 sec
KFN7-D01-1J -037

SEGMENT TIME= 5.000E-03
DAMPLITUDE = 4. .00
OF / SEGMENT= 200.
DH / SEGMENT= 3.16

.0

¥ 1
2.0 4.0
FREQUENCY (HZ)

12.



yv-9

G (UNITS SGD./HZ)

101

10°

(gy]

-t

10-2

AUTOSPECTAAL DENSITY OF
1 .

HCHE L (PST)
R - J

I YR T e L - U W —"
j FG1e 1.97 - 1.60 sec T
2 KFN7-DO1-1J -037

- wINDOW =NONE

) OISTINCT AVG=

- BANOWIDTH = 165 .

| VARIANCE = 1.22BE+04

T T T T T

0.0 19. 30.0 45,0 60.0 759 .0 90 .0 105.0 120.0

FREQUENCY

(102 )



Gp-4

(102 )

(PST)

PCRF1

o
m

20.0

10

-20.0

-30.0

ROCCID Test Program
1

' ‘ l T;me zero = 581'1 34 sec
KFN7-D01-1J -038
\ o il
| i ‘ “' il "‘_; i
|  “‘wv \ w fl lléﬂmlﬁw
- ﬂﬂnﬁ'y‘ ””Hﬂ'kh%ﬂ‘ ! M? HMMHMM”H Pll IW'wUfJ_
| I ‘ N Hhiy ‘U:‘:‘viv!"‘ if‘E‘ILanj‘l‘l“ i il } I ':‘ l|I an il : ti”f I
‘ l_ e ' t i ll | i Ha
et
1810
T 1 T I T
.00 1.25 .50 3.7 5.00 6.29 7.50 8.75 10.00
T IME (SEC) (1072)



( gOl) (ZH) AIN3NO3YA

A 0 0t 0'8 0’9 o'v 02 00 0 c- o.va
] , ] 1 i 1 ] 1 .
N o
N\
N\
] /x/
n
N\ o
. o N\ -
S N ©
\ A\
— AN
/ D
x —_— —— - AN o
o v AN -5
N\ . [ N\
N j
—~—— ~"
) —
A

| — |3
A\ p
r ()
| 0]
i o
- o
| o
o
. - o

"glE =)]N3IW93S / HO -

"poe =IN3JW93S / 40 . i

“0Qp = 30N117dWvQ
£0-3000°'G =3WI1 IN3WO3S 5 -
8E0- r1-100-/LNIN | N
79 pr [+1S4 0Y pE V+154 .
T T T T ¥ T T T !‘J ¥ o
SINIWNIS hi (IGd) V4HId 30 Vil D34S

9

ZH/ (2%*S1LINM)
B-46



Lb-8

G (UNITS SGD./HZ)

104

103

102

10!

10°

AUTOSPECTRAL DENS1TY OF PCHEY (PSI)
1 1 1

1 1 i
j FS1+ 1.40 - 1 43 sec.
- KFN7-DO1-1J -038
1 WINDOOW =NONE
7 DISTINCT AVG=
. BANDWIDTH = 195.
i VARIANCE = 7.899E+05
. L
~ . ‘i;‘ﬁ f i
i ;*H | ‘1 ! i‘
- it - o]0 ‘
: o s
1 I \
: | N |
- L.
N AN
0.0 15 30. 45.0 60.0 75. 90.0 105.0 120.0

FREQUENCY



00"

ot G,.'8

06" L

(2-01)

G2’

006G
I

g

(03S) IWIL

L€

06°'¢c Ge' |

00"

6E0- ﬁalﬁocthux
295 0G 1+1Sd4 = ouaz awi)
1

#

| bl il 4 _g. :_d,_:___
; | i

,
: ;,

‘_ _. : ,,;d ,

4

,

1
weJubodd 131 0IJ200dY

n)
(@]

oc

09

¥ dH0d

(ISe)

A%

{

B-48



678

(101 )

G

(UNITS%x2) /HZ

40 50.0 60.0

30.0

20

O

-

SPECTRA OF PCHF1 (P51)
1

19 SEGMENTS
1

|} 1
FS1+1 .50 to FS1+1 60 sec
KFN7-DO1-1J -039

SEGMENT TIME= 5.000E-03
DAMPLITUDE = 20 0
OF / SEGMENT= 200.
DH / SEGMENT= 15.8

" e s TN e e ——- -
e e T ——— e e - -——— _—— -4

et

T T T T T
2.0 4.0 6.0 8.0
FREQUENCY (HZ)

12.



05-4

G (UNITS SQD./HZ)

AUTOSPLCTRAL DENSITY OF |’CH|‘1
1 L

102 103

llxll!‘

101
|

i { 1t

1

1

i

("'J”

1L |
FS1+ 1.56 - 1.59 sec
KFN7-001-1J -039

WINOOW =NONE
DISTINCT AVG=

BANOWIDTH = 165 .
VARIANCE = 4.875E+04

10°

J RS N S |

VA

N\AA )

107!

0.

15.

30.0

T T
45 .0 60.0
FREQUENCY

90.0 105.0

(102 )

120.0




AoccID Test Program
1

150.0

100.0

1101 )

16-8 .

(PSI)

PCHFS
-50.0

-100.0

.0

]
Tipe zero = Fdl +1.4 secC
KFN7-D01-1J -040

) ‘\ ‘ lll\ I \H ‘H ll \HA! ‘1\“ l\ \ln]w

i}
| 'l WqL N
ll | ' ‘(

Y mm \\‘\\p i il

‘.;"J“, 1)
/ ! ! ‘

L
w\

-130

1 1 1 i 1 1 ]
.00 1.25 2.50 3.79 5.00 6.25 7 .50 8.75 10.00
TIME (SEC) (1072)



(ZH) ADN3ND3Y4d
o'v 0¢c

1 1 1

cE'9 =IN3W935 / HA
002 = INIWOIS / 40
0 0Ol = 3J30N1IdnWvQa
EO-3000°'G =3WI1l INIW93S

ovo- PI-100-/(NJIA

33s G 1+1S4 03 ¢ 1+1S4
T 1

1
SiIN3W93S 61

T T
© {ISd) G4HId 40 VHLI3dS

¢ 00c 0 06T Q 001 0 0%
ZH/ (2% %SLINN)

0 0&<¢

000t

9

B-52.



)

’

-
-

£g-4
G (UNITS SQC./H

AUTOSPECTRAL DENSITY OF PCHF S (PGLI)
i 1 1

30 1 1 1 1
-t FSi+ 1. 46 - 1.49 secC
] KFN7-D01-1J -040

7 wINDOW =NONE

T . DISTINCT AVG= 5

i BANOWIDTH = 165 .

4 VAR] ANCE = §. A446E+04
[3Y]
o -
«d . 1Y
o "
2 /\< <></\<ﬁ /\\/\ W\

i \
mN T T T _ 1 1 1 T _—

0.0 15.0 30.0 45 .0 60.0 75.0 Q0.0 105.0 120.0

FREQUENCY (102 )

)






APPENDIX C
TIME SERIES, AMPLITUDE AND FREQUENCY EVOLUTION, AND POWER
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Symbo Parameter Definition
PCHF High Frequency Chamber Pressure (PSI)
POJHF High Frequency LOX Injector Manifold Pressure (PSI)
PFJHF High Frequency RP-1 Injector Manifold Pressure (PSI)
AX Accelerometer X Axis (g’s)
AY Accelerometer Y Axis (g’s)
AZ Accelerometer Z Axis (g’s)
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FOREWORD

Included in this appendix is a complete display of high frequency measurements obtained
during test KFN7-D01-1J-004. A total of 10 parameters are displayed including five high
frequency chamber pressure measurements (see Figure 51 of Volume I for measurement

locations), one each high frequency pressure ;ngisllféments located in the injector manifold inlet
pipes of the fuel and oxidizer circuits, and _;hrce»ggéélégagég recordings obtained from a tri-
axial accelerometer mounted on the injectdr aséé}hbly. High frequency amplitude versus time,
power spectral analysis and power spectral density plots for each of the 10 parameters are

included. The plot formats are the same asth@escnbed in Appendix B.

RPT/FO213.105-Apps C-1B
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APPENDIX E
ADVANCED DOCUMENT CHANGE

NOTICES FOR THE ROCCID
DESIGN DISCLOSURE

RPT/PQ213.105-Apps E-1



DATE DOCUMENT CHANGE NOTICE DWG LVL DOCUMENT NUMBER REVLIA
M aocn [ oew 91-3-8 1 1206427 A-1
'?Emma\ RELEASE DATE GenCarp TechSystems DOGUMENT TITLE SHEET
AcrrOJ)ceT SACRAMENTO, CALIFORNIA INJECTOR ASSY, OX/HC os;
PREPARED BY
L. MYERS “_ APPROVALS _

1 o
DE PA ES) ITY CHECK
SH | ZONE | ITEM M 9/.03 - /8 u ISmat
A 2

1 |eB | 1 IS; C'BORE .750 DIA X .437 DEEP WAS; C'BORE .750 DIA X .437 DEEP
.4375-20UNF-28 THRU PORT PER MS33649-04

EXCEPT .4375-20UNF-28 THRU ONE WALL

562"

_ 120° ‘ , 7/ -\

pr



1 |

DOCUMENTATION CHANGE NOTICE

CONTINUATION SHEET

eNCoORP

AcR0J=T

TechSystems
SACRAMENTO, CALIFORNIA

FSCM NO. 05824

. ADCN

[] ooN

DATE

91-3-8

DWG LEVEL

1

DOCUMENT NUMBER

1206427

REVLTR

NC-1

SHEET

2

o 3

SH

ZONE

ITEM

GN

IS; NoTE A TEST ASSEMBLY IN THE FOLLOWING ORDER:

A

LEAK TEST ASSEMBLY PER ATC-47063, METHOD I, USING CLEAN DRY

NITROGEN AT 50 5 PSIA. HOLD FOR 5 MINUTES MINIMUM. NO LEAKAGE ALLOWED.

FLOW TEST WITH CLEAN WATER (PER ATC-STD-4940, LEVEL 1000) AS FOLLOWS:
1. PERFORM VISUAL PATTERN CHECK PER COGNIZANT DESIGN ACTIVITY.

2. THE OXIDIZER AND FUEL CIRCUITS SHALL BE FLOWED SEPARATELY AT
SEVERAL FLOWRATES BELOW CAVITATION ONSET (~ 50 PSIG AP). FOR

EACH DATA POINT RECORD THE MANIFOLD AP, FLOWRATE, NOMINAL

WATER FLOW TEMPERATURE AND ACTUAL OUTPUT FREQUENCY
OF FLOWMETER. CALCULATE Ka:

Kw = w
(AP) (Sg)

WHERE: w = FLOWRATE, LB/SEC
AP = INLET - OUTLET PRESSURE, PSI

Sg = SPECIFIC GRAVITY OF WATER AT FLOW TEMPERATURE

PC




rd

DOCUMENTATION CHANGE NOTICE

CONTINUATION SHEET

enCorp TechSystems
AcrDJ)eT SACRAMENTO, CALIFORNIA

[l ADCN

[]ocn

DATE

FSCM NO. 05824

e e
DWG LEVEL DOCUMENT NUMBER REVLTR SHEET

91-3-8 1 1206427 NC-1 3

o 3

SH

ZONE

ITEM

GN

2

WAS;

NOTE A TEST ASSEMBLY ‘IN THE FOLLOWING ORDER:

. ULTRASONIC INSPECT BRAZE JOINT PER ATC-STD-4819, TYPE I.

ACCEPTANCE PER COGNIZANT DESIGN ACTIVITY.

. PROOF TEST BRAZE JOINT BY FLOWING CLEAN WATER (PER
ATC-STD-4940, LEVEL 1000) SIMULTANEOUSLY THRU THE OXIDIZER AND

FUEL CIRCUITS TO ATMOSHERE. HOLD FOR APPROXIMATELY FIVE
MINUTES.

MANIFOLD P - 750 +10 PSI; APPROX FLOW = 175 LB/SEC

MANIFOLD P . =710 +10 PSI; APPROX FLOW = 85 LB/SEC

. REPEAT ULTRASONIC INSPECT OF BRAZE JOINT PER ATC-STD-4819, TYPE I.

NOTE ANY DIFFERENCES. ACCEPTANCE PER COGNIZANT DESIGN ACTIVITY.

. LEAK TEST ASSEMBLY PER ATC-47063, METHOD I, USING CLEAN DRY

NITROGEN AT 50 5 PSIA. HOLD FOR 5 MINUTES MINIMUM. NO LEAKAGE
ALLOWED.

. FLOW TEST WITH CLEAN WATER (ATC-STD-4940, LEVEL 1000) AS FOLLOWS:
1. PERFORM VISUAL PATTERN CHECK PER COGNIZANT DESIGN ACTIVITY.

2. THE OXIDIZER AND FUEL SHALL BE FLOWED SEPARATELY AT THE

FOLLOWING FLOW RATES: OXIDIZER: 25, 35, 45, 55, 65; FUEL: 20, 25, 35,
40, 45. FOR EACH DATA POINT RECORD THE MANIFOLD AP, FLOWRATE,
NOMINAL WATER FLOW TEMPERATURE AND ACTUAL OUTPUT FREQUENCY

OF ‘FLOWMETER. CALCULATE Ko:
Kw= W
(4P) (Sg)
WHERE: w=FLOWRATE, LB/SEC

AP = INLET - OUTLET PRESSURE, PSI
Sg = SPECIFIC GRAVITY OF WATER AT FLOW TEMPERATURE

PC




DATE DOCUMENT CHANGE NOTICE DWG LVL DOCUMENT NUMBER REVLTA
M ArocN  [] ocn 91-2-25 1 1206428 NC-1
ACROJET  sscravenmo,caromin | INJECTOR CORE ASSY,0X/HC | of ]
PREPARED BY 3
L. MYERS . R APPROVALS
sn | zone | mem | S%g - 9]-0%-18 W/ /5mAaedt o 1L"”\
ﬂ/ ' NUF MA C
%Kgﬂu/m« 9-2-28
2 |5F | 1 ADDED; [A]
. A
: BASIC
; / I
. — 2
| W
1
i S e
2 |5C| 1 REMOVED; sectioNn K-K WAS; 172 DA THRY
LOCATED AT ¢ 803916 on x 200 0£2P

SPOTALICE L2585 O/A
PORT PER MS533649-04

[DlAls®)]cGIB.020(4)
AN
section K=K D&

LOCATED AT {142.500°]

PC




enCorp TechSystems

DOCUMENTATION CHANGE NOTICE AcrrOJ)csT SACRAMENTO, CALIFORNIA
CONTINUATION SHEET FSCM NO. 05824
DATE DWG LEVEL DOCUMENT NUMBER AEVLTA SHEET
Il AoCN [] oeN 91-2-25 1 1206428 NC1 | 2 o 3

SH | ZONE | ITEM

2 |4F | 3 IS; 172 DIA THRU WAS; 172 DIA THRU
SPOTFACE 1.25 DIA C'BORE -gg,],g DIA X 3.00 DEEP
PORT PER MS33649-04 SPOTFAGE : 25 DIA
[pla]s ©lc ©lF 020 W PORT PER MS33649-04

[Blals ©lc ®l.020 W]

1 | 6F] 4 IS; 1.062 DIA THRU WAS;  1.062DIA THRU
. 18 HOLES SPOTFACE 2.50 DIA FAR SIDE
7 BIAE GIC OB O ONLY, 18 HOLES
[BTa]s ©lc BF 010 @]
1 1C| 5 IS; 1.062 DIA THRU WAS; 1.062 DIA THRU
ple ©1c OlF 020 SPOTFACE 2.50 DIA
©iols ©lc O ol FAR SIDE ONLY
16 PL EQSP
DIBG®|C .020

16 PL EQ SP

(ST




ENCORrRP TechSystems

DOCUMENTATION CHANGE NOTICE AEROJET SACRAMENTO, CALIFORNIA
CONTINUATION SHEET

FSCM NO. 05824

DCN bON DATE DWG LEVEL DOCUMENT NUMBER AEVLTA SHEET
H L] 91-2-25 1 1206428 NC-1 | 3 o 3
SH | ZONE | ITEM
1 |2A ]| 6 IS; : '
4 INAS334cpAI0] BOLT 10
| -9 ASSY 9
I 1200976-2| RETAINER 8
iLiIC
ARI0476|RTV GE 627 | 2LL\CON. ?
4 M551937-6C | BOLT,EYE 3le
4 M535691-41 [ NUT, HEX 2[215
4
| 1200429-1 [ INSERT 1j213}
' 2
| A | -1 CHAMBER. | MAKE FROM 12064 32-| Ll
-9 #9auCat IR AT 08 ATEmaL/ SACR CatiOn e e
WAS;
ARfpog26[RTV GE 56O SILICON 7
4 M551937-6C | BOLT,EYE K
4 M535691-41 |NUT, HEX 21215
4
I 1206429-1 [ INSERT 1213
- 2
A ) -1 CHAMBER, | MAKE FROM 12064 32-| JHK
-9 '@Aw q:::::m MT‘&(:(C:'\.::‘“'A NAT R 15/ Ce CATION donE I:‘ll

PC




DATE DOCUMENT CHANGE NOTICE DWG LVL DOCUMENT NUMBER REVLTA
BaocNy  []DON 91-2-25 1 1200729 A-1
ﬁ;(wq\ RELEASE DATE EENEDRP TechSystems DOCUMENT TITLE SHEET
AEROJET  ssovmewo.cwromn | INJECTOR CORE ASSY,OX/HC | o
PREPARED BY
L. MYERS APPROVALS

\

J"

A —
sH |zone | 1TEM DES@'{ L{/:/ 9). 0318, gf%w isman gy S

Dvuce. Myes N -3-15

C

1 |GN | 1 IS;
FOLLOWING PROCESS:

8-d

RADIUS THE ORIFICE INLETS USING ONE OF THE

WAS;

A. ELECTROPOLISH INDICATED SIDE USING
A SOLUTION OF 50% PHOSPHORIC ACID/50%
DEIONIZED WATER AND 100 AMPS/FT2
CURRENT. CONTINUE PROCESS UNTIL 0.001-
0.0015 INCHES OF MATERIAL IS REMOVED AND
ORIFICE INLETS HAVE A SLIGHT RADIUS.

B. MICRO BLAST INDICATED SIDE USING 100
MICRON SILICON CARBIDE GLASS BEADS FOR

~10 SEC. CONTINUE PROCESS UNTIL ALL BURRS

ARE REMOVES AND A 0.001-0.0015 INCH RADIUS
IS ACHIEVED ON THE ORIFICE INLETS.

ELECTROPOLISH INDICATED SIDE USING A
SOLUTION OF 50% PHOSPHORIC ACID/50%
DEIONIZED WATER AND 100 AMP/FT2 CURRENT.
CONTINUE PROCESS UNTIL 0.001-0.0015 INCHES
OF MATERIAL IS REMOVED AND ORFICE INLETS
HAVE A SLIGHT RADIUS.

PC




i

CE OWG LVL DOCUMENT NUMBER REVLTA
I ADCN [ ooN DATE DOCUMENT CHANGE NOTI
2-27-91 Benr 1 1200773 A-2

EC RELEASE DATE ENLORP TechSystems OCUA&ENa HT'EE SHEET

AcecrOJeT SACRAMENTO, CALIFORNIA NJECT ANGE ASSY, op‘

PREPARED BY ; OXYGEN/HYDROCARBON 2

L. MYERS 7] APPROVALS
DESIGN/ "y /. ITY CHECK
SH |ZONE | ITEM Czé z&/ﬁ) ML Y %.2.9) ' _ MG\"WI\
Z-Z7-97 | MATY
ﬂ QA MA?)?;, » ///;‘/ e CMN
1 1A 1 IS;
\ | -3 ASSY 12
\ -8 BOsS CRES CLQ}?MS)EZ'%{) A i
AR AR WELD ROD | ER3(6 AWS A5.9 10
{ -9 ASSY 13} o
AR | AR [ AR | AR AR WELD ROP | ER308 AWS A5.9 8
) { [1em3 ] sz823  [eurT wew wue| 26r 20 sc1e0  satB2-F3ae  [3]2| 7
ASTM - A3

@ ! 1 -4 TUBE |20 scuev 160 cees PIPE "SR AT [31e) 6
,'{‘gx ] -3 BoSs | CReS cag-sTes 1318 5
1 -6 OUTER RING el 4
) -5 INNER RING ~ few At i NHE
1 ! -2 |QUTER RNG| CRES  “isumwier - vee soul! f| 2
i n 1 -1 INNER BING | CRES  ARIMANTE F [pe a0s|V 2] 0
-37 29 -qlz ':gn rxcn waanron | muciaTune on MATERIAL SPECIFICATION zowe] ‘o

PC




019

| eNCorp TechSystems
DOCUMENTATION CHANGE NOTICE

AcrOJ=T SACRAMENTO, CALIFORNIA
CONTINUATION SHEET FSCM NO. 05824
DATE OWG LEVEL DOCUMENT NUMBER AEVLTA SHEET
Il ADCN []ocn 2-27-91 1 1200773 A-2 1 2 o 2
SsH | zoNe| ITEM

1 1A | 1 WAS;

AR WELD ROD | ER316 AWS A5.9 10
K -9 ASSY 1 9
AR | AR|AR WELD ROD | ER308 AWS A5.9 8

i [ | sze23  [surT wew nue| 26 20 scnieo  satsz-Fae  |3l2} 7 |

1 -4 TUBE 20 SCHED 160 CRES PIPE "Svps aoec |312 d!
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